per litre of glomerular filtrate was increased in 5 of the 7 hydronephroses. The filtration fraction (F.F.) was reduced in 2 of the 7 patients.
The results from the 4 patients in whom drainage of urine from the hydronephrosis was not complete are also presented (Table 2 ). These results are less reliable because the urine draining from the hydronephrosis was obviously not formed at the same time as that from the control kidney. The ratios were calculated from either urine urea or creatinine concentration since the inulin in the sac was possibly diluted by urine present before the infusion began.
These were the patients with the Jargest hydronephroses and the results show the same general changes as in the other patients. Two showed an increase in the amount of sodium and water excreted per litre of filtrate and a marked reduction in hydrogen ion concentration and osmolality. In the other 2 sodium excretion was not increased in the hydronephrosis. All 4 had a reduced filtration fraction. One patient had to have ureteric catheters left in situ for twenty-four hours. During this period the diminished water and sodium reabsorption from the hydronephrosis continued (Fig 1) .
It is concluded that the hydronephrotic kidney often has a decreased ability to concentrate and dilute the urine and that its ability to reabsorb sodium and secrete hydrogen ions may be impaired. These are generally regarded as functions of the distal tubules and collecting ducts. Destruction or damage of these obviously occurs in hydronephrosis when medullary tissue is des- troyed. However, damage to loops of Henle dipping deeply into the papillm would interfere with the countercurrent process responsible for raising the osmotic pressure in the medullary tissues and urine. This would also be expected to reduce the amount of water and sodium reabsorbed from tubular fluid. The high rate of excretion of potassium is rather surprising. If the mechanism by which sodium is reabsorbed in exchange for hydrogen ions in the distal tubule is not functioning efficiently it might have been expected that exchange of sodium for potassium would also be decreased, causing a reduced excretion of potassium per litre of filtrate. The increased excretion, therefore, may be due to impaired reabsorption in the proximal tubules rather than increased secretion. The many causes of increased frequency are well known. I shall confine myself to those around the bladder neckthe bladder neck syndrome, urethro-trigonitis, and the 'female prostate' described by Moore (1960) . In 1575 Ambroise Pare described diseases of the bladder neck in women causing obstruction. With the advent of the microscope Virchow (1853), Von Brunn (1883), Tourneux (1888) and Albarran (1909) advanced the theory of glandular hyperplasia, in some respects similar to prostatic hyperplasia, as the cause of this obstruction. In 1880 Skene described the para-urethral ducts now bearing his name.
In 1943 and 1948 Huffman described the development of gland-like tubules about the female urethra. They appeared first as solid buds in the 50 mm foetus and then as branched glands in the 120 mm foetus. The position of opening of the ducts of these glands is somewhat disputed. Charles Eberhart (1958) maintains that they open about 5 mm in front from the external urethral meatus at 5 and 7 o'clock. They then run proximally in the submucous tissue as far as the bladder neck, lying superficial to the internal sphincter. He demonstrates them by means of a fine probe alongside the resectoscope and then deroofs them. He was most convincing about this when I discussed it with him. I have not been able to demonstrate these openings, but in deference to his convictions I now fulgurate the urethra in a distal direction in the positions that he maintains these ducts lie.
It is now nearly thirty years since Winsbury-White (1933) published his paper on research into the spread of infection from the region of the cervix, vagina and bladder neck in guinea pigs. He clearly showed the close relationship of the bladder neck and trigone to the cervix and vagina: that they had the same lymphatic drainage and that India ink particles could spread from one to the other and then up the side wall of the pelvis and the peri-ureteral tissues up to the kidney.
My paper is based on the study of 165 cases of increased frequency in women seen in the Urological Clinic at Doncaster Royal Infirmary, and on Winsbury-White's teaching. In my experience the most common origin of infection is in one of the following sites.
The Vagina and Cervix Vaginitis and cervicitis are not uncommon in children and, if looked for, erosions are found. Vaginitis and cervicitis in the adult frequently follow the rupture of the hymen at the first intercoursethe onset of honeymoon cystitis. With the advent of a culture medium for Trichomonas vaginalis, this organism is more frequently found as the cause of vaginitis. Smears, previously often negative, now produce a positive culture. Metronidazole will clear up these infections.
The Uterine Adnexa Infection here is an extension from cervix and vagina, often due to trichomonas.
Pelvic Operations
Whether gynecological or surgical, these frequently leave a residual pelvic infection which may infect the bladder neck. Semple (1956) demonstrated this especially in diverticulitis. I would suggest the following as the sequence of events: (1) Infection of the glands at the bladder neck.
(2) If the source of this infection is not cleared up rapidly, the condition becomes chronic. Granulomata, fronds and pseudopolyps form and can be seen clearly with the posterior urethroscope or panendoscope. There is also hyperemia of the trigone, often with cedema. At this stage the urine is usually sterile (Fig 1) .
(3) This chronic infection flares up from time to time causing acute cystopyelitis. The urine is now infected. (4) Chronic infection leads to hyperplasia of the glands with surrounding fibrosisthe beginning of the 'female prostate'. (5) Finally this fibrosis increases, causing bladder neck obstruction similar to the small fibrous prostate of the male.
Presentation
These patients first present with increased frequency, some with urgency and a suprapubic ache. They often have intermittent attacks of cystopyelitis, some with hematuria, which the practitioner has failed to stop recurring, although they have responded initially to antibiotics.
Others present with difficulty of micturition and post-operative retention, even with operations far removed from the pelvis, though most commonly with pelvic operations. The final stage is retention, often with overflow incontinence, usually occurring in older patients confined to bed. The bladder neck is fibrosed, the bladder trabeculated.
Management and Treatment
Full urinary investigations and a gynecologicat examination should be carried out. Vaginal examination in the young is performed under an anmesthetic, and treatment can then be done at the same time. .~~~~~~~~~~~~~~~~~~~~~~~~~~~%'* n--. n A post-micturition film in the intravenous pyelogram series will show any residual urine. This may be due either to cedema or to true fibrosis of the bladder neck. Mr Howard Hanley states (personal communication 1960) that vesicoureteric reflux can be demonstrated by cineradiography. This stops when the bladder neck has been treated.
The urine is usually sterile except during the acute episodes. This is analogous to prostatic enlargement when the pre-operative urine is sterile, but the excised prostate shows microabscesses.
Vaginal examination frequently shows cervical erosions, especially in the age group 15-40 years (Fig 2) . A vaginal swab should be taken for microscopy and be cultured for trichomonas.
Cystoscopy between attacks usually shows a normal bladder apart from some hypernmia of the trigone and cedema. Examination of the bladder neck with a posterior urethroscope (Winsbury-White 1956) will show granulomata, which cause 'hillocks' and gross irregularity, flimsy fronds or pseudopolyps which move to and fro in the stream of water. The cases with marked fibrosis obstruction may not show granulomata and polyps, but there will be a bladder neck rim which appears firm. Treatment is based on the general surgical principles of removing the source of infection, establishing free drainage of any residual infection and of urine. Hold-up is usually at the bladder neck but there may be stenosis of the external meatus or a urethral caruncle.
Antibiotics will usually relieve the acute attacks of cystopyelitis and deal with infection of the adnexe. The vaginal infection, if due to trichomonas, should be treated with metronidazole. The husband should be treated at the same time, even if examination is negative. Erosions of the cervix should be cauterized, and curettage may be necessary for diagnosis and treatment. Short wave diathermy to the pelvis helps to remove infection in the adnexee. The Patients who are resistant to simpler treatment and those with marked residual urine should have their bladder necks well fulgurated. This removes the polyps and either lays open or destroys the glands. It may also, as Bennett-Jones (1962} suggests, destroy some of the internal sphincter. This is a relatively simple method with short hospital stay and no risks. I reserve perurethral resection which, however expertly performed, carries a risk of incontinence or fistula, for those who have not responded to the simpler methods or who have marked bladder neck rim with large residual urine.
Even so, the aged who are often poor anmsthetic risks can be kept comfortable by periodic dilatations at about three monthly intervals. Patients usually know when another treatment is necessary and ask for an appointment.
